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This invention relates fo improvements in color- 
kinescopes and other types of electron-beam 
tubes wherein i is necessary or desirable to 
prevent the beam Irom departing even slightly 
from its normal or intended path-of-scan. 
Among the'îactors tending to deflect an elec- 
tron beam from ifs intended path-of-scan in a 
cathode-ray tube are (a) insufficient linearity 
in the deflection circuits (b) stray magnetic 
flelds (c) misaligm.ent of the electrodes and 
tl]e deflection coils or yoke and (d) r2uctuations 
in the electrical supply lines for the tube. The 
degree and duration oï departure which can be 
tolerated depends fo some extent upon the use 
to v/hich the tube is put. Thus if the beam of 
a conventional oscilloscope departs a fraction 
of an inch from its intended path the inaccuracies 
raay go unobserved. On the other hand, a simi- 
far devlation in tl]e path of scan in color-kine- 
scopes or other beam tubes of the type wherein 
the screen is divided into elemental or sub- 
elemental areas wi!l ordinarily result in color 
dilution or other "false reading." 
This problem has long been recognized and 
nuraerous ingenious e!ectrode arrangements and 
control circuits have been devised to solve if. 
Thus, Zworykin in U. S. Patent 2,415,059 teaches 
the use of control signais generated in a hum- 
ber o photocells fo achieve beam-to-line reg- 
istry in a coloï kinescope. Each photocell in 
the Zworykin system is sensitive to one of the 
colors emitted by the phosphor lines; and the 
control signais are employed fo accelerate or 
decelerate the deflection of the beam i accord- 
ance with its departure from the color being 
scanned. They thus serve fo retain the instan- 
taneous line deflection path of the scanning 
beam on that line. Donald S. Bond in copend- 
ing U. S. application Serial Number 146,282, 
dated February 25, 1950, adopts a different ap- 
proach. He provides a signal geneïating area 
along a marginal edge of an electron sensitive 
target. If the electron beam should be out of 
register as it starts fo scan a given line, sec- 
ondary-emissve signal areas above and below 
the correct starting point initiate a signal of 
proper direction and proportion to provide ade- 
quate voltage on a vernier deflecting-means fo 
bring the electron beam into registry as if scans 
the line. 
Zworykin's photo-electric beam control system, 
described above, has the advantage of maintain- 
ing its control throughout the scanning inter- 
val, but the amplitude of its control Signais de- 
pends upon the intensity of the light whichthe 
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phoocells pick up from the screen. As  con- 
sequence, only wek control sign re vil- 
le when  drk re is eing elevised. 
sysem does hot de9end upon light ineiy, u 
5 control is pplie only t the instant when 
electron em strts ech scnning line. 
o  çoiuousproces. 
Accordingly, the principl ojec of he pres- 
en inventio  fo ovite he foregoing 
l0 other less pprent ojections o present y 
electron-em ues of the scng vriey. 
Anoher nd re!ted oject is o provide a 
$rget smly ïor  chode ry tue which 
will kee9 he scnng em in .regiser wih 
15 line eing snne, roughout 
interwl. 
A fther object is o 9rovie a. control struc- 
ture or ssemly which cn e utilized to correct . 
both horoeontl nd vertici distortion ooE  scn- 
20 ng rser. 
S$ed generlly, the invention 
terpong  i-prt control grille oï specil con- 
Struction etween he electron source 
line screen. s grie provides corrective sit- 
25 
nIs wch re uilize fo ring the scnning 
electron em ck ino register if it strys from 
is proper scnning line. 
The invention is escried in greffer deS,il 
 connection wih the ccompnying drawing, 
»0 wherein: 
g. 1 shows  chode ry tue coning 
rget ssemly consructe in ccordnce Wih 
the principle of the invention nd cluding 
9proprite circuit mem for pplying the cor- 
35 recing sgnls fo the efiecing pltes tue. 
Fig. 2 is  view oï the grille nd screen 
semly s viewe ïrom its trget side. 
The drwg shows the invention 
0 
 colo kinescope of the ne screen vriey. 
tue shown is of conventionl shpe nd i- 
meio, nd comprises n ewcuted envelope 
I hving  min chmer 3 in 
5 rtr which contins he electron-seiive 
screen  n i-prt control grille 9 ssembly 
of the invention. The neck portion 
tue conins  pa oï horizontlly 
ecg pltes 13--1 nd n elecron-gun con- 
5O sisting o n inirecly heed chode I,  grid 
19 nd n noe 21. 
The screen comprises  trnspren or r- 
lucent lountion ple  whlch contins  mul- 
tiplicity of phosphor nes r, b n g oï elemenl 
5 with imeio on its rer or "trget" sïace. 
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These lines are arranged in groups of (say three) 
and extend horizontally across the plate, i. e. 
in the direction of line scanning. Each line is 
constituted of a phosphor material capable of 
emitting light of a particular color comportent 
when struck by electrons of the electron beam 
23 from the gun of the tube. Odinarily, about 
four hundred and eighty groups-of-three phos- 
phor lines are provided. 
When the phosphor lines which make up the 10 
different groups are to emit red, green and blue 
light respectively the teaching of Leverenz in U. S. 
Patent 2,310,863 may be followed as to the ma- 
terials of which each line is to be composed. They 
may .be unbroken from the beginning to end, or ] 5 
they may be marie up of a multiplicity of phos- 
phor dors. 
The control grille 7--9 comprises a frst set of 
wh-es 7 extending parallel to each other and at 
an angle oî approximately 45 ° with respect to the 9o 
phosphor lines r, b, g on the foundation plate 5. 
A second set of wires 9, electrically independent 
of the first set, extends at an angle of approxi- 
mately 45 ° with respect to the phosphor lines in 
the appropriate direction (i. e. at the approxi- 25 
mately 90 ° with respect fo the wires of the flrst 
set). Thus the wires 7 of the fin'st set may be said 
to have a "positive" slope with respect to the 
phosphor lines r, b and  and the .wires 9 of the 
second set a "negative" slope with reference .to 30 
said phosphor lines. 
This grille structure may be placed in contact 
with the electron-sensitive surface of the screen 
5 and follow its contour, or it may be spaced frorn 
it, as shown. The number of wires in each set 35 
corresponds substantially to the number of par- 
allel electron-sensitive lines on the screen 5. 
These sers of wires, as shown more clearly in 
Fig. 2, have the points at which the wires of the 
set 9 cross the wires of the set 7 in register with the 4.0 
phosphor lines r,  and g of the screen 5. Conse- 
quently, if the scanning electron beam passes over 
successive junctions of the two sers along a given 
axis of intersection, if will be in constant register 
with the phosphor line corresponding to that axis. 45 
If the beam should wander in the upward direc- 
tion off an axis of intersection of the wires 7 and 
9 the second set of wires 9 (i. e. the ones with the 
"negative" slope) will receive the impact of the 
beam 23 belote the first or "positive" set of wires 5o 
7. Should the beam wander in the downward 
direction off an axis of intersection of the wires 
7 and 9 the first set of wires (i. e. the ones with 
the "positive" slope) will receive the impact ahead 
of the second set 9. The signals thus generated 55 
in the individual sers of wires 7 and 9 are used 
(in the manner described below) to return the 
beam, in the proper direction, to its normal path. 
The present invention is hot concerned with 
the particular form of circuit which may be em- co 
ployed for converting the signals picked-up by 
the grille 7--9 into vernier deflecting forces for 
correcting the path of the beam 23. I4owever, 
one circuit, suitable for the purpose, is shown by 
way of example. The circuit here shown com- 
prises a separate amplifier 25, 2' and clipper 
2", 2"f' for each of the two sers of .wires 7 and 9 
of which the grilie.is comprised. - 
If the scanning beam is out of register with the 
axis of intersection of the wires 7 and 9 and con- 
sequently strikes the wires of one set belote the 
wires of the other, a signal, is .fed through the 
appropriate amplifier and clipper to the control 
grid of one of the tubes'29, 29'. This causes that 
ube to conduct and drain the charge from a con- 

4 
denser 31 which is common to the cathode cir- 
cuits of both tubes. When a signal arrives at the 
other tube the charge on the condenser 3! is not 
available for it to draw upon. As a result 
5 equal voltages are applied to the deflection plates 
3 and , and the beam is subjected to a vernier 
correcting force of a sign and intensity calculated 
to restore it to its normal path. 
The output of the tubes 29, 29  could be applied 
to the main deflecting cofl 33 on the neck of the 
tube instead of to the deflecting plates 3 and 
5. However applying the vernier correcting 
voltages to the deflecting plates avoids the lag 
incident fo the inductive inertia of the coil 33. 
The horizontal phosphor-llne screen shown in 
the drawing may be used in either a "frame" or 
"line" sequential television system. The vernier 
vertical deflection system above described en- 
sures color purity. If wfll be apparent that to 
adapt the screen to the "dot" or "element" 
sequential system each phosphor line must be 
broken up into a succession of differently colored 
(e. g. red, blue and green) "dors." The bi-part 
grille structure of the present invention may be 
used in conjunction with a correcting circuit 
similar to the one shown in Beers' U. S. Patent 
No. 2,85,56 to prevent horizontal distortion of 
the scanning raster when the dot-sequential 
system is employed. In such a circuit the ve- 
locity with which the scanning beam crosses the 
signal wires is converted into a frequency which 
is compared with a standard reference frequency. 
Any difference in the two frequencies is con- 
verted into a control potential which is used to 
restore the scanning velocity fo its normal value. 
If desired, two correcting circuits may be em- 
ployed, one utflizing the herein described time- 
differences in the grille signals to correct for 
vertical non-linearity and the other pulse-fre- 
quency differences to correct for horizontal dis- 
tortion. 
In conclusion, attention is called to the tact 
that since the correcting signals from the 
part grille of the invention are in no way de- 
pendent upon the color of the phosphor lines on 
the screen, the invention is applicable to cathode- 
ray tubes ocntaining various other types of "line- 
screens." 
What is claimed is: 
1. A target-assembly for a cathode-ray tube 
comprising a foundation member, electron-sensi- 
rive materials disposed in paiallel lines upon a 
surface of said ïoundation member, a flrst set of 
parallel wires mounted adjacent fo said surface 
and extending there across ai an angle of sub- 
stantially 45 ° with respect fo said lines of elec- 
tron-sensitive materials, and a second set of 
parallel wires disposed in front of said first set 
and extending thereacross at an angle of sub- 
stantially 90 ° with. respect to said flrst mentioned 
wires. 
2. The invention as set forth in claire 1 and 
wherein the number of wires in each of said first 
and second sers corresponds substantially to the 
 number of parallel lines of electron-sensitive 
materials on said foundation surface. 
3. The invention as set forth in claire 1 and 
wherein the axes of intersection of the wires of 
said flrst and second sers fie in register with said 
ï0 lines of electron-sensitive materials. 
4. A target assembly or a color-kinescope, 
said assembly comprising; a foundation member 
containing a mnitiplicity of parallel phosphor- 
lines on a surface thereof, said lines being con- 
75 stituted of different phosphor materials each 



2602145 

capable of emitting light of a particular color 
when struck by electrons, adjacent ones of said 
parallel phosphor lines having different color- 
emissive characteristics, and a bi-part grille com- 
prising two electrical!y independent sers of para.1- 
leI wires disposed diagonally with respect to said 
phosphor lines and at an angle of substantially 
90 ° with respect to each other, the number of 
wires in each of said sers corresponding substan- 
tially to the total number of phosphor lines of a 
given one of said color characteristics. 
5. The invention as set forth in claire 4 and 
wherein the axes of intersection of said flrst and 
second sers each lie in register with the phosphor 
lines of said given one of said colors. 
ô. in a cathode-ray tube, the combination with 
a target of the line-screen variety of a control 
.grille assemb]y comprising two electrically inde- 
pendent sers of parallel wires disposed diagonally 
with respect fo the lines on said screen and ai an 
angle of substantially 90 ° with respect fo each 
other. 
7. A cathode ray tube comprising an evacuated 
envelope containing an electron-beam source, a 
foundation member, electron-sensitive rnaterials 
disposed in the form of parallel lines upon a sur- 
face of said foundation member in the path of 
the beam from saoEd source, a bi-part control grille 
assembly disposed between said source and said 
foundation surface, said control grille assembly 
comprising two sers oZ parallel wires disposed 
diagonally with respect fo said electron-sensitive 

6 
lines and at an angle of substantially 90 ° with 
respect to each other in the path of said beam, 
and a pair of deflecting plates disposed on op- 
posite sides of the path of said beam between 
5 said beam source and saoEd control grille assem- 
bly for applying to said beam vernier deflecting 
forces derived from the impact of said beam upon 
the wires of which said control grille assembly is 
comprised. 
]0 8. The invention as set ïorth in claire 7 where- 
in the electron-sensitive lines extend across said 
foundation surface in a horizontal direction and 
said deflecting plates are disposed in parallel rela- 
tion with respect to said horizontally disposed 
15 lines. 
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